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(57; A*5Stff£:et: There is described a 
processor arcnitecture having a plurality 
cf processing elements, each element 
ravirg at least one input port and at 
least one output port, each port having 
at least a data bus and a valid data signal 
line: aid a bus structure which contains a 
plurality of switches which are arranged 
so as to ailow an output port of any first 
processing element to be connected to 
M : ii.pu: oort of any second processing 
element for a time interval, in which 
each processing element is enabled to set 
a value on the valid data signal line of its 
cl.:ol; r*ort i first logic state when the 
iUiocial^d tiau bus contains a transfer 
vnkc, Ij a second logic state when 
.he dtxii bus does not contain a transfer 
\2!ue, Lnd in which each processing 
t'emeLt iu further enabled to enter a 
voting sk.ie fcr a predetermined time 
:».tef\ai w'\en the value on the valid data 
> grrJ line of the associated input port 
ir. in the sixs?.d !ogic state. This reduces 
:■ * > . ; r cn r su .n^lion of the device. 
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PROCE SSOR ARCHITECTU RE 

This invention x~elates -o a processor 
5 architecture, and in particular to an architecture 

whic.'x can be used in a wide range of devices, such as 
communications devices operating under different 
standards . 

In the field of digital communications, there has 

10 been a ' trend to move as man/ functions as possible from 

the analogue domain into the digital domain. This has 
been driven by the benefits of increased reliability, 
ease of manufacture and better performance achievable 
fro^ digital circur. :s, : is we.0 J »s the evar c;ec~~asing 

15 cost of CKOS integrated cirn;v\te. Today, the Analogue - 

Digital ?nd Digital -Anal cgue Converters (ADC's and 
D AC ' 3 ) have been pushed almost as near to the antenna 
as possible, with digital processing now accounting for 
parts of the Intermediate Frequency (IF) processing as 

20 well as baseband processing. 

At the same time, there has been a vast 
improvement in the capability ct Microprncafl^orfl. and 
much of the processing for rsr.y narrowband 
communications systems ip now performed in software, an 

25 example being the prevalence of software modems in PC's 

and consumer electronics equipment, partly because a 
general purpose processor with sufficient processing 
power is already present in the system. In the field of 
wireless communications there is extensive research in 

30 the field of software radio the physical, layers of 

broadband communications sy stent 3 require vast amounts 
of processing power- ar^i the ability to implement a 
true "software radio fcr third generation (3G) mobile 
communications , for example, is beyond the capability 

35 of today's DSP processors, even when they are 

dedicated tc the task. 
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respifca this, there has r*ever been a time when 
there h^.s hesn more nnec for software radio. Uhen 
second generation (2G) mobile phones were introduced, 
their operation was limited to a particular country or 
5 region. Also, the major market ^3 busines.-. usars and a 

premium could be commanded for hsndsetc. Today, despite 
diverse 2G standards in the UFA s.nd different frequency 
bands, regioral ar.d international roaming is available 
and hand 5 e*. manufacture:* f; e.re ing duc»I and triple 

10 band phc^es vhioh are manufactured in the J r tens of 

millions, after years of at temp** ^ to make an 
internat ional standard for 3G mob ' If* the situation has 
now arisen where there a^3 three dif ferenr. air 
interfaces, with trhe one due to replace GSM (UMTS") 

15 having both Freer. ien zy ar.d Time D.ivjfiior Duplex (FDD and 

TDD) options Additionally, particularly in the USA, 3G 
systems mu^t be capable of: supporting a number of 
legacy ?G nystems. 

Although a number of DSP processors are currently 

20 being developed that may able to address the 

computational requirements of a 3i? c.ir interface, none 
of these show prom:. s e of being able to mee»t the 
requirements of a handset without che use of a nrnber 
of hardware peripherals The reasons for this are power 

25 and cost e~.d size A?.!', three ?:re interrelated and 

controlled by the f o'.hot.inc factors.: 

1. Tr.3 need for ne.v.czy. Classical processor 
architect ares requirs mamo^y to store both ths program 
and date- which is bair-g processed FVeri in parallel 

30 Very long 1 mitruct :.o:n Kor .1 (VLB" or Smg:.f Yr struction 

Multiple D^.ta ISIM2I firchizect'. t«3 : the er.tr're. 
proceb ior : s aevcted to crs= ca :<k i-.t c. time ! .^g: ci 
filter, F?:' or Vnterb;. dsecdir v) . with memory required 
to hcM i -:ed:.ate reni*. f s fc. : r the :c.skc , *^r. 

35 addition. :?.nt locs.il ? ns«t:.-\ ct j .rr -re. dc\t« caches are 

requirad zO.tcgether • this ;.rx ths s:?^ and cost 
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of the sDluticr. as well as d:.H5.i^*ti nc c;:v/:r. In hard- 
wired ar ±:.t£cturec.. »at.i is usually transferred 
directly .from one functional block to another, with 
each block performing D£± J functions on the data as it 
passes? through, th;.=$ ru?.nrjTii*ing the sm: it nemory 
reqa: red. 

2. Data bandwidth. Ir. h"::d -wired solutions, all 
data is held locally, if necessary in small local RAM's 
with: ; r> functional blocker. flor^ transceivers nay 
contains several dozer snail RAID's, and although the 
data bandwidth required by ear.h RAM may be relatively 
small the overall da:c. harviw d -.h can be vast. When the 
same functions are unplernentert in software running on a 
processor, the saxc.e global ins aeries ax*. :.asc\ for all 
data and the required data bandwidth is p.ncrmous. 
Solutions to this prcbl* 5 * n usually involve the 
introduction of local rr^.r.ori^s in a xultn -processor 
array- but the duplication of efota on. cirferent 
processors and the tas,< of transferring data between 
processors via Direct Memory Ao:ess (DMA) nean that the 
pov'er dissipation is, if. anything, increased, as is 
silicon area and consequently cost;. 

1- The n?2ed for r?.w vrc t : T£ : si:i:j porer. In today's 
DSP processors* improvements :.n processing throughput 
are acnie.ved by a cont-iroa tic<r>. of smaller manufacturing 
process geon3tries ; pipelining r-xxl the a: *lition of more 
execitior. \miL=i {e.g. -?..<:i thirst: ic: logic it: its ana 
raultiplitr^-accufT-ulatoi-s* . IrrorovarianVs manufacturing 
processes are cper. to all solutions, arcl so are not a 
particular advantage. ooi..ve.nticr-aI L';P ;;i:c«ssors. 

The c':her two methods br.-h cane w:.th car .z\ ice ~ai: 1 e 
overheads *ri ine:c3u£s3 araa arc r.ct ej , ace merely 
because cif the sxtra \era^a: :. which prcv:aes the 
performance im;»ov€ T.enr. . out Lecc.vte of the 
cozisocy-ert iel iLc^e^SrS : :i ccr.t.i.cl complex;-:-/. 

'::he jjioceaEor arc-'::Lt*scturs! or ths o.rasent 
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invention falls un^ar t;..a jrcr i ^ai^gary c:~ what are 
sometiires r=.f ar.:£.d t:, £*.■*■ »i c.t r Jl Lo-.* atchit*? ct L;:as , out 
with sc: r i£ .C3y di'T iarenc.r; -rhi:^ <.:lcresr che mseds of 
software 1::. ::acr, t\s .-..v/anti or. cscvire;: a solution 
5 which is more akin tc a hard-vired -rcricscture than a 

DSP processor, with conir^Taent."?.! si^e a~d no: r ; r 
advantages, it consists of ar array of p .-cce 3£.or -and 
memory i lemer.ts cor.reztati by 37. t -jh fatr.c^s 

. r .cr orbing ~ ? ' h - - r t z< : io* 1 , :-hsr?? i 5 

10 provide:, a rror-spcr nr: i rec .te? cc-rpripr . 

?» plurality nf 7ro-ps c ino sx-sntri, ?h± element 
having ?.*-aac on.e 1 per- cr.d at lac si" one output 

port, epch port having a- .* east hi data bi^ a valid 

data a igna 1 ine ; and 
15 a h'J3 struct" ire which cnn*"^ 4 :-^ a plural ~- t-y n~ 

switches which are ^rra^g so -h* to allnv: an ourput 
port of any f\ra ; :. proceps.t *q rO.<-*Trent tr, connected to 
the irp\ t port o<! pny e^nr-.-d 0<-'>c2i3f3ii:.r = ; lerenc :;or a 
time jntsml, 

20 each pronass.'.ng ele»\a-.t being enabled :o set a 

value or the valid signed date, signal lir.e cf its 
output port to a fir?- loric ttc.te when t.ns associated 
data bus contains a transfer "alua, and to a second 
logic state when the daoa. bus does not contain a 

25 transfer value: 

eac/i processing el fvie ~ t .^ing ::urthf:r e;*abl'?d to 
enter * waiting state Jxr a p uid^ :e::nrdr.ec. -irte interval 
when trie Vrl.ue n;i oht: v? ! . * * s'.^n^. :iat = s.i ,^:-u l\ne of 
the as=;c;oif . :ed input: nc/-- .* in -*b.~ se;ord l*:cjic state. 

30 Trie w^ting stat 0 . in. for t-x-:aale. ^ ow power 

sleep noae 

■Tlrs has the s.f.vm-.in.r.r* H\?.". " he co; .sumption 

of thft ravice ca:. ba .rexu^id thare s no data to 

be pror:<= ^<=?x . 

35 "i^t^e:- 1 l.y. ^'r.^ p: r ;■ = < sire r la • & j. ■■cgrarmable 

in sar-n i v; y a.^, t*: w a : : \. p- .xi" ;-3 .'vr.i. ec* "ii;:: 
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*'raf -ralily , ..r»e .--tj eic'/c^.. farther 

enabled :j Io .d ..c.:a \ t • • . r ;-*ta bus r.,! ....3 input 

port: trhei the vnlv.r c* t ie sicy da;.: sirnal 

line of J:ie assf>cj.& ".ed 4 .:ipi.':. rrn'c is i'r. ■-:.:» fi'rst logic 
c *- • - 

P:c£i rerab I y , t ho :'. ' o : t * • ^ : L' of sac 1 2 :> . e s i5 ing 
elsmer.t is connects:! :;.*: \he str.:s- at a location 

in *'~r. it. of a location vV.ch cas co.». : as. ponding 
outpu" nc*-"t r rcrr^sc--^-*" to . v -it ".re. the 

cLir-'r* '0:1 o:: ^ig^? 1 f " fy»-vi :3. . - p; ; a transfer 

time fsr.'ed the &(*ccr r ] «ror n-3 ? • enz rt 'ay set a 
second trrrsf^r VcO/ne th* b 1 - 3 -rj.ct'ur?. 

Thirj achieves 1 farther czvae.c saving i." that, when 
data i e no** being ^ren^^rr.* d : > i:ss a ^c":'oi -if the 
hv* p'^v^ure- it oos cJ rot ; *\r 'vroed. <vid 

di sr h ?. ra&a unner.es'sar II; ' 

?reJ">rabj y* ]V:T ;es- v c 3.1 e^i i n\ ~® i*\cOu('ie memory 

elerr.f*r.ts for strring re. . sivei , arc 5 /or processing 

elemer-'s inc." 1 ndirg 2 * » t r meti i'O'yic TTri^g ;\nd 
Multip Lier kocuuu?.? tcrp , 

Preferably, e&ch u.-:c.»ce^a"ir.:y Clemen." h?>- : 

a f.irst .v-p-i. r: or v?nc : ror*t a first 

b 1 is * 

a first oi;tpih fo:* crfinsf e.rr; : . .no rata to the 
f rf t- bus • 

a second inoi t fcv re.ie.-.ving deu;=; from a 
secor.d b^e: auc 

ci se^or.c. '.ut/uV. fc:: r.:.&as.':*ri ±**g c.^c, to the 
<t i c:c nc b: .5 . 

Ih.e arch: T-ectT'^e r'r the nr'^>^re5 ^nbcc'lm^-nt 
allovr- flexible data .ir.r ;.:5.-.w«au si. ..-'£.y elements 
us. 1:19 c* Mv\trh ratnx, l . hi -5 r*-:£.v.iu t.- .5tc the device is 
abls I:;. ri;ii thri :.a.r^ cU ,««ire« al.*or?.thau. :a:.v:.rcd by a 
softvf&i'i 1 . i.i o c.c< ■. ?.y. ': T :.c 
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Re 4 ;\i:*3.yje Ki!.? --.or : -.r.t> Iry *«3 " ■ J .r:;r.Tipr..ii, to 
the acc*rTp i.i*'inf : i "r *.r,:;*: v. : : : 

ri:.ir2 r. :. * ;i . 1 xr .-■ ... c : ■ *i sniit i.o.: :: a 
section of a prc::33 c e\" ; .I .us; ■ o. J v.; f ."ie r :■:! lecture 
5 in accordant?: v»: 4 zc rhs i:\\ f:tc: on ; 

Ficura 2 is an enla.T-.3ed : ew/is^ru c.t:. j . or a i:art 
of the orchitecuu:;e of ??/ii;re :. ; 

Figure 3 is ar e. ilc/j-v-a i e-i 3*.t- f.t:V.:\ •>:*; another 
part of the r.rch:..;f.: * . .: P: c/u:o? L : 
10 Firr.ir^ 4: ?n =a.Vl ■ - : ir] -ei^—vi:: of another 

part of r'np c.rrii:::e ot':.re • :" £':.(-* r - . ..■ 

Ficv.re £.■ nh-r^s t>.e •.':.-itrv , 'i r:.o* c* 7 - l-'-vnri/'s in a 
typical srrpy in «?c:rcitc :e w : ch iht* ir*v; ::ticn; 

7:.c j.rv* : si^ov.-c ,? f; - a ei.^T^nr ">n **h* 

15 architer rurs of ?:'.7u:rs r . 

Firv.rn 7 sho'. T ? r> n^orc' nr^'v ^le^eri'" ir. thf 
architecture of '*?.gir:r ' f . 

Figure £ rriows fj.r^i cc^r <>nt: r .O:- o:* Mjr* array 
element of 'P\cj\>t?. 7 *i~ cT/f v ••c::or:;.\rc to the 

2 0 invent ic:i; 

Figure S shows, a sr. -- id coruj. 0 .':i*.io: t •* f tie array 
element of Figure 7 ?.r. the ar:-.ay Kcnoriiirq -c the 
invent icn; 

Figure 10 shov-s s tl:i:rd i'r;^ / .* '.emerr: r,r. thp 
25 arch.it ^r-.:u:^. of Figu^* 1 • 

FirrxTti il photos 3 >:'* •: th :.:;r.ry Ri^nfr.i" : 1. 
archit 2 j -:.i..r:i of 7iruro~ - 

n'icMrej 12 s.r.ovjs tht-- fcrrr^' o ■- dat.- transferred 
between a^-ray e " r-tr» ; - 
30 7;..c'u"«? i3 ^, j. t-sir-.i-a d.-U«r* s .n '.Vl'vr — a*:i nn the 

flow of r.ata bei. T /een c.r*.a ' eltuu-zis 



?io!.:rf. 1 ,?:;m s pc.r~ cf :L- ^ , .:ci , -.t:Uj.e £. 

proces - .-:. 2:*c.hii a .rt * : f . Ti: r: l£ r:.^ r of an 

35 array o: vJ .e:*.l -3 vn : ] r.:t: " .a„:.~z': ;;c. !•/ L :se& and 

switch** 
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r ?\v. arcfn ;. " it^rs \~'jl';.\?s f^'rst bus r r.rs 30, 
shown .n-i'V.ng h.*:ri..:or?''."'.1.y »/i V\ Are \ 'cz.y ;o«*.ir 
incl^Jiruj ; k "eapecLiv-: f'.ra - : .vj * 32 cai^rvi'iof data from 
left cr» right in Figu::-- '. a:.' 3 , =i 5-sprc *. < r e ^Bcond bus 
36 carr/i^Cj dct i fro;;. ::.:?hfc •::) It. :i. 

" na arch '.Lvac ti;.re yL-ro ..rrlud-as -,«::o v ii ..us pairs 
40, 5!.ox: nir.nir*r v^rt: cclly in Figure i er.ch pair 
incJur.i.ic; a r^spsct'.v* L > .ir.i *2 ? , n , ."r-i :.:;\rrying data 

upwa-rx'f? i: '. Fir- in- .1 &n« J ; : rc,?;c^.t33 forrt? 1 bus 46 
shown ra: :^<;.'c aat~ C'. ,, . , ,i ! , a3:<"'i. n : n ^? ^u.re 

r^roirp \ sac' I'anw/. .vovnec t? -t: ^0 represents 
a £ ?l \ch, ^hic.i corpse. ' ar :* s.Uir.rrr 2P to a 

respec*:b*p bv? ?2 t he r.rr y further includes a 

switc!* ire.tri?- : 'f* at e»a -; :\ i^it* -»r«: *ci:;.or c f :"ir**t and 
secorr bv a pp.ir 30. $o 

The dctr* bv:-es arc- res- : ; .^d I^ro.vo a~ 64-bit 
bus ft* . but fr.r ciovm app.l: car? o" areas it i:- likely that 
32-b'f bi wea 1 T iT ?. .<3jf - * . \.i a:.:rcy s:.a:t£-nt can be 
desi^r.ed tc /:e eny rf. th-i in lowinc;- 

a:-v execution sr-r?y : le*" rr : v;h.irh rc:^:finp an 
Arithmetic Lcolc Un;.t '.^ !J) o:r ?-' % iif-ip » f L r J.cnuniulator 
(MAC) • 

^ irerx-ry ar.;ay e'.c ant. v^t-eiiniTic r \ 

c:P interface array rleri-rr/r vhirr ^c;r^ects the 
processo} to an extsrr dev..f?« or 

- svrtc.h cxi.irrol r..v:- ay : j^nsr.t , which ror.rrols the 
oper^ : 5 or: oi" least: c/ R'r'ii.Ii . .^trix 

. * cr r: c trie.** tv.v .1 1*2 r-f -:rib^d in rrore. detail 

below 

Ficfvro 2 is an e.:il ^ jec *; -i.-w cf a ;i?rc of the 
archii" actors- o.t" F.vr^r:: f?tcv.".rr six a *;ay vlou^nts, 
20A-S0?. ?33lcv* erray sla<i:?.r.f. : « ccraectec or o two 64- 
bit b.i=.e? f 32. 1^ . v.h- r;Ii ;.**tc . .pcs^te 

direc : ' or £ . /- ^ : . : ^v:. fci ;vr r y aJ * ins shown 

in Prcirs 1), Lon^.- ^sTi X: ■ r.- c ri rj—.-ectec. to two 

vert: -hi ^^b. 42, 4/ . :;ne :. . ir-.i.-^v up tbe other 
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dov/n /he rlioi.:* of biu ith r-r.d 'ar : ic ; J. :us pitch 
is net: r/inc. -c iVrc-l to tr .:. rch. .neae 
dimers \ due r/re •: rrefjei'dy ,:: si r.v . 

Ear -\ switch, elercer.l.: :: i 2:\ r;t ;itAcI.c.5 :er, 
control Irble such that ei':' =r cf its tvo J .np; ts can be 
made ;c :>ppaar oz: its. o..l " Trv,a c;;tp it da 1 " a from 

an arrt/ e: ??T.ent czn be i *: is:! c ... : 1 ou.o r< bvs, cuid/or 
data already on the £\.s n.cv/ be r.'Jc./ad to r^s. 

The switch n&rrix f- " ; zc'.r u >**'■■ ' : ^v: 4 .*. 
multi^lr vc r .. ^o: uO,? : »i-]d ? <>r:' '■ aecY 
control/'. -.ble ra"- th-? ,i : ■ oitp tl.fi.." iup^.cs can 
appear .ft their outpvr 

The ir.putp of mu? ti p.' r-xer f - 0 ; fre cor rected to 
input ';c: .rertiorr* 32r, "i-* 5 .-»nd < : J or. bap ?2 . 3C . 42 
respectively; and to 7^0 \ f. v-r rutp it • »f ir.u7.tA:; -7 exer 

501 is conrec'r.ed to h:s < " 

Tb~ irrputp of mu I ti'[ «.'. .p. o=-j; 5 0." = re cc. r.-rcted to 
input :-Tr-r>e-tio r ^ 22*-:. .nc 1 -c >imcv--. :> 2 . "6, 46 

resppn::v r e] arc to r/rc T :r. : tj:- .. /■ r ItAplexer 

502 :.s oonr.-rsctet; tc bis *J.. 

The irputs of multlp".v*e:: r^? ere .^o^rented to 
input connect lens ?2a, 35a, 42a -ir.d 4 eg. c.r. buses 32, 
36, 42 and 46 res pact : : .vel . T % * cutp^t oi r;ul tip lexer 

503 is conr.ee zed to bus ?H. 

The Anrvr:s c.f mu'.tirO f rer F0C r/i iTr^r'ted to 
input connec.tio.ir 32.-1, 42a or b' 3es 32, 

36, 4;; h/iri 4£ rf.-pectr.vwlv T'- - rjiiir of* rr: 1 ttiplaxer 

504 is corxr&.ctec tc bus 31*' 

Thus, in the .aw.it.i.h */.= :ri«* 5c, the :.:r-T of any 
bus car. be i-fl-aa es the s»:v.:e 1:1 r r^.ta on :.hf. output of 
any h.u, fi:c:£jt * hat :\t "r i..g:. .0 4 f t* &*If ::t the 
down - bur (: a , the o.ic e.* .t. ^ Lion t;.\a -oy of the 
diagren m ^r.rurt L , ;:v^.r^ i.y t:*e f*"v-rt}- ff-<'\ ?.s the 

source ::o> t >u c i:. . t' t:.)::5 iri ^-2), and, 

simil-i.r! ■ ; r ; b - rot -:jo«: i i - ..a ,: * u- t t v > bus (the 

third bv . 4-' a i the-. ^01: . c: . :.: cei r LiL > :he fourth 
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bus 4 ; 

: .iri£ 3^c-:pt 2cr»i: : vrer : r;.?:~r: *3 are not 

usefu'. in ora.z'.z? 1 ie:r*..A . :ob-:vc.c, :t is useful 
to hav?; the llrf c >;v-i «.n \ pc.-.ir-r.'r.ia". ^OLr:e for the 
right bus, and vice: V€ - ^ . :r>r ^xrT:T.3 •■-h^" 4 . routing 
dc*a :ro r " exre:/ el. ■rr^rr '.'OB to '^rrciy el*rne*\t 23*£. 

1^3 ncnticned 2. jo*- one c: t.h^ :-np..i:.s c_ each of 
the nuiti r,le:ce~v3 50" . , r j i f rra^r.ei *;c rrourid. That 
is. e. oh d : th^ 54 cuu .: concoct::- c. ,:o the value 

0. ?.\ .p :' =3 usee" a.r? *-:?•*. ;*f ? :r=c :."'t:o: method, 

wh:.c:'i ■/}".". >e cfescrib * : -.'ur'*] «•.:.:- .o<;?. t» . 

TT-ch r>f :b -o?. 502, ?n7., 5CK can be 

controlled by sigr^Ls two oort:o;» !inc*fi That is, a 
two-b:"*- T>n*r::\. sicn«1 : «-:::, <:>t*3:\-\Tr.e whJ rh of the four 
inputs t'" u nv* tip? "vcrr r ;r:p;vi: : i*;3 • ,*r ; - irv . 

7:.g;rc "J jp a ■ "ie T . cf fcop-lpft ^and comer of 

the £.:Tr.7 cf F: gure 1 :J- -*w:' the ^fcmr.i-ure of a 
switch matrix N£ wairh 's ueeJ "'her' frhe 1 :p s no input 
congas: * :5 on :o = lef .j] .t b .-crl o:i c switch 
tr.atri: r 57 vv*ir h i« vr^'-. "i.en thrrs; r.o irput 
coruv?c ^icr. 'to ~ 3 ftf .i-'rS 7 b..^ r 2 or tr ^. bus 4 ^ 
running down. 

multiplexers 5C:5, Z ( IS M*"* , vhi '.a the switch matrix 57 
inclvrss ch-ea '"-,1 :rJc: f ; 'ie:r'-!rs SJ'tf. SO - 1 -11 
Cojipa? «d "ro a «v;'.t':h ^^vrix ~r t/^ irtfrlr'.a f the array, 
the nvvier of ;..?ir" bv--.--f. tr *:.\pv -v • 35, SOS and 
BOS is rev;;, ^a/ cy onf* .j. i&i'fcp -here is r.c input bus 
ent^r; r.f £:com "he 1 .*f ~ ^ini ? F.:-ly .- t^f* 4 9 no input 
bus con ' ; <2 r » nta :3:-"orn v .hs »: s c inpi: * co r.-^J. t iplexer 
51C , L .*: t\: s c ^ _ 5 . ir iy t ;-•/£ * . *f.-; bcc.*' 
rele&f.^r; ::c.a : -d '• . M-.:.f ,h % .so the 

case r m ti;: ^ Fs". fa..; :: \~>:.\ c;- : ?; is no 

in;^:t 3 >-:itaiing :Vr.- i cv :i t.*.si ■• matrix 

either, s-: trl.: ::u r.t --'y " •= pi. , buses. 

;.r-.r.r.r. : r. t.i:- r ... . . 1 =t: ic.'*. :.:m!t buses 
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from t*s. or ;re - :a -v mLs : t £ •; ir-.tlniDlexer 

506, v*l.:.cr. r:\Ly i^s *"«• :.\:*jt\- " '* uv: 
arran:rf: 5 will. be ..c.t. [ ; v :.oc :: .>rr left, top- 

right c* : Wc : ~2T- rrirh -c/ie ir.r.v.'. 
5 Pi: j re 4 is a ■ ~- : pa : :f ';as t.p ^c.ga of the 

array oi P:tcc;:3 1, s-hov 'i 'r ri:?t c j '/-rue -are of r Tw:*:ch 
matrix E r vl.lch is u-:a*: " : -n . _s *c :'r.D. : 

connect :.cr :o a b. s 4 5 :vr: ini; 3. :•':« \i . 

T L< ^ :? v J u c i "n ntr ^ " 3 - ?.c 1 > \ " : 3 : . T c 4 ■ p* \ \ *: :.nl exers 
10 511, &t . r : \ce. : t 7. a*.ilr v.v: *: :.'.Ej r a to 

multio: »:i:v 3 =J11 c^c *: ' * --5d :y , in the 

case of ir;." :.ipii-y*-r ^ ■ ?. , r e r_ "it : i:r;Tuv;* .vUfes has 
been rerlacet: by r al\i - 2<=:\ . A*i s:v ~?v*: 

strurrc r ^*; r.v.lV.ij: ? ex? ..*s or: , r ~ b ? : : --dcyr if t-.he 
1 5 array i ;-. :irtt r . 

Dat? tr?nst3r cr^z i \e*r.r:y as ~„avij.g :hree 
stages. Fi3,:tlv, e:i i.-r.'y --If*.:^. 1 - vri:3 th: ^s.t* cn the 
appr on - =; c: ' \ t - p ; , 

Srj.-'or" -.y . ? . ■ ti L~; v •. m . - -or* " ..a 3 sv;.-.tch 
20 matrix- - r zc'r mz- .::r?..: c -. ? < - o ;c-,*d ;:?]ce the 

necef?pr T c:.n. w n. a ::t*on : , . 

Thirrdiy. "tz rle.v-.ir on *.:-Cv.y V; Tie.r: *'o : ids the 

data . 

Each r: thrne a.-ir-erf* i<s r-r -.rolled cv 5 separate 
25 arrav elcrnrr*"' ~*e : : .r- : -nd h!i?-^ ^.h'-? ^c? and 

dest j-UBi*.: -t. =»r:c?.>- el': ae _ renv?: ti r elv . s^-.d Lhe second 
by spr*. ; al A:i:c-» cour, 1 " t i*-.?.;fi T ; .^.^e are 

emberlih: t ir.;c "i.- ^z^aj ;:^r - •.^;^»:lS a^id are 
connec!r..=-3 /.y cor.:.:vc:] "io c..'/. t ie 'T-il/i^p-exeira in 

30 the sv/~ r.istr.-cfee r v.\L^ \f ? - 't . nry^y 

ele^n.5J:c coiv-.iols t.?_e :,ui ,Ie.-:- 1 riiasoic ^d i.vjent 

to it z c".7'tg . vrich r ..:tc. • .ng "o v r.i-?d 

separa r.r.. in-iivi^ ^a.* ^-"-K!.': *-;--!.d?. "i: c - gj.'.ows 
seve ra I * • y.i-.y ^ z'.^rJ - 1 rr.i cm-. • h ^ - r ?■ . the 

35 same t : ^ v ■ ■ i i '5 eld? of 

the h.v . i ">3 "it > :. i« *~r :?i^r- "'wis 
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Alger:. rhr. t' ■•i'.ccJ- ; - in . Et -'artic ' » ::::dn.r cf 
hcrir^'.\":l ve-;.i:: yds :: : :s c::r. >:a cbe 

en:i :< :5 1 - Dit * as -r.d ■• ■.v. vU ti.C cr.o. :yr:'; s^cnals. 

5 Lec.r.'.y f cne ,:h:: : ;: rpe:- on£> c.~ P switching 

arr" ". :odir..*f, s .lthu. ri iod>-pc:.:dc. iciy n=ed to 
be ey? ?.ch re: -lis-sc . '-ur.s : : s a-r -..Le-'ed fcy :* esL:ricting all 
data *:ra«.sfet cpavr L.\; r,i. to t eclats c : /r^istsrmined 
cy^.Sf. 1 - ' c h r-'r? - : L';-f. • -pis wh-v, t' v; program 

10 is- o^ p.i .si « r;r:>pt'..\ r arrpy. general 

p-/r;f <. :: 4* ":*ore c s?r t v \ " * "er "v:": t . ov" ^. onerous, 
b'j : t ^r v -^i?;j >-.V : *1 ".-i -r.-y "n;;' : ; c oVirnfl of the 
prase: . - i?r *5n:^ *»n. 

" •' ^nti 'r.pd rs.'-.y ~. ■ ~ - * rr= -r *v.-Hb.=»-c of 

15 type's o:: r»:-r*y eler*>ai" . >ur - =.11 ini-si* ^nT^on to 

thrse = - rvlvr 

>\r~ y the**' .n; pv *' u"\;*T- ports 

w^irvi ":o;ii^:r :z v! • .e a i n.:;-;" ^ui : ; >. tin array, 

^.ec: ".ily. :he;' »-ri: ru. 3. ir^^r a .-'iii'M :.s 

20 sy:-c ,- . v cn. ! . 3ef. to t'*<: t::;: v.iire*: : ; r ^l 3 s on hiuss to 

v/tr.cb !:b"v r:i cor.rec':" I .'n oraefci;**? , ;!?l , 3 usually 
meana ch-:t =.?.ch ar" nn* rl :iTn:v. ms'; rrn h p -roTra i loop 
wb: ch an -.arises th^: bu^s • in a -^g ^.-./." ps. :tar.i / : itch has 
a durc.t-.ii-in in trlock cyoj^s \ is a £::5/. T =! " of tx^o 

25 (e.g. 4 .v ..o r: -tc -k . 

r .hi:-" v^. r./-s> ic--- r;.t : 'wfrr :cu.- -vhich 

appe^:'« :>/. "he .'t.u-^s ' !, 'r.rr; >:■•.•■ ;ii .ot cycles, 
knovir. c s; r.h^ -t::f.> Cv ! ~ 3. 

t. 'z : ■■»i?^q-:.3*TCfe Mia : '..3 :n rlia 

30 norm: ",. *::*ea c:: e-; sr ..r ; *rht: £.:r.l"i:.3 ;; r« .:.T':t -hzen an 

ar:*-\''" i r.rnt ^^:i.'\ : i'. ;:j.juai';s: .i:.. cr. i?. 
mer-c:;v ij;Ahi:j i:ha s»r*":^ 1^:. "z; fe . . i;/rre often 

tht-.; s:c t t.h^ h;. • . c... : ^r. - - -0».-p. It 

35 ins.". c;.\:..3 ' :. rre' w ir • : ^. .rr.tc :.ng. and 
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ele:;^:! : ha. : n .v-.-i. - »f; j :a.~ions 

autcr: >o* ■■ , 

say, u:.:tV' < : x . » - -. . or. . z: -heir 



prcgrrdi 



Mult:.p~ :.er .'V: cur.-.ilatc j: ) r-r;:/* ^Isr^r, . "A 

Aritrvet :.c * eg: c TFr:.- 7s r -'.\ »y oler^av.H . '.'-i3s f . must 

be rr.'O.v' --H :n t- - * v rv<- -;. -rrr ■■-?:■ r ' 

10 eler.^ r .'. , " c r r. iyrp*" '■ r/' "he " c" *:..vt ' ohl for 

the ts.rcf-r ;vr;"! : * j -nr- . : r ■ . : . n ■ ■•■ .r ••=>"• ay 
appl:.c : ,fr o? - re ;c \;r"" k .' •* i= *"\r. e 

propor**: cx.»r- . p.^ rip-ore- ; :,ho«vu m exarrpl.s c: an array 
conta:;'. ' - -r; o.rr&y ;::o^o*< -.-re • . V-; .-vised 

15 for a Lfr;m;.\i r:?M cmp *::> T . ■•vs: ve r J * p d. n.jc 

show : ".hf j rtiv.i ^.»nt 3l hus : J-n n r> - ;.r:~r.v a^r; t".:.~ 
posit: or o.L" pairn of v \ r, -hw" as 

sing?, ft . 

>.<* -r.V ii/. '. >'.J *r ' ' . S' 1 ;t. r*^.r\trol 

20 array fJemert'i, exr 1 -. ' • <?■■-.• : ?j-7v"« > contains 

three -.n:e3 -i : c.c:e s . -.cXtF, ..), *3 "•. 8;. Array 

elem^n^F: K ( an d s: u:. e ^ *" itf, irnu ii .* :l output 

to tiui pj-.s;.:.ra? pcrti unr -.j the : :z..ir>-i<zi-r : . r."- c .ray 
element a:i \s th.- int r.r:'^ .r.. tr: i.icroprc.:..;.s?ic: r. Each 

25 of the i'cu?' Swifc.:h Cr. Vit:* f-iTT-r.;/ -."araentF- 5 3 s - ^.o :53d 

control tl.e irviuch :/ r ~ v u-:ri ■ tie 

array >*i>: s >:£ r:v; ■?. =* ( S L*h ^..1 : o . ^ r.v ^iRjOt 83a 
contccl.s. :ht fw.'.*j..\ c.c . .s l t r >i.c '..i is*. buses 

connaL.L<H^ 1.'.. i*or / *c,t... , k < <:f^v..:is. C4 . 

30 v '.:-i_:'f ? "-h".- s 4 t.^ * : f^ ^ v:o:' ".I" « c e 

Swit K C: - t c." 'ay : " t e - .;:*. s r 

controller :' a! % \ UK 9. or ■ ; . r. .c n,i ?f 
loading tre cr * / : >a * •:• n ; :zol Pj.r-.tr .col 

desrv-t- ' ? -O.n / - : r\r ' * i ' T'V. 

35 Data : & sl.-'-I ' fr . ::hr?: "! ".5 I*..:/: .'tj,3 32 

or r-<-"* hrr-. v.r , ■ * , ' \ f?-:'-.:' ' ■ *: = y 
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el avvs. ■.• : .-. - :or * .. - •: . ;.u.!.fi.:* s *: and 

':har I n* -i C. rc ;r & : - a'.er-;~a : x.s set into 

it? norms . opar.* .;.:'r*( 1 : : * is-jia • ;i:.':3e sr.czial 98, 
5 the 3.c:dr ;an 0: = Zi"i : sr: tc : c- id the 

£:.* '•;: im -hlz v>;\. d • \ ^ iri l;i\ci". *..:c register 

96. On sail ^: ! iij3crr.v.;' a r ! cc l : >. ch~ .'J- 1 ' address is 

in^rsv'^rr.: ;:' an 1 a -.27/ : f >b: v : "Mr;i i=: >.o. ccd :.r;to 
rer;i« J :-.r ir.'.il :.it . ' - s.--3r s >* 7 ? • hich 

10 po:.rr ; r ::e^e f . bo 2. £.:■-. c..ic :h.' ;;:r:ce3S is 

repeals-' Tl^c: Oi..V~ut z . : • P. * •: . r."rLf*d 

direr 1 ly \o t^- re?.rc ■ • .*pn v \i* M Ja/erp in 
th? nv itrh n?fr:r<*s 55 (frgvsnr ; anc . 30 in this 
way .=ill the s:; ; .'"trf ri*t ' es ? :•. c l*:v 170] . r ».i : c 

15 cycliral pr -fcerr ]asi::^ for tr.ork o;^-f.s. As 

prfv-lr;-j?;iy nstivi. font: rrsprj i-f l*" ty5 ^rir-y transfer data 
in Gy*~iral pa i'emi r : . c\ *> r .o<i Ipsf t*r s r 7. 2 r clock 
cyrlr»£i . 't; th-'?r are r '.*r citt^: 'sr-rri by r~f a.'tjr.q them 
wiMvv' -:h^ T.' P cycle ra'"' szr. 

20 ;LU ^.rd PV.C arrsy erif-r;." jyive t)v- spris 

interface;-, ho -.he* , di^rei'incf nri\ in the type of 

execution 1: n.i *■ *vi r: ate'. ■L::..r.f ructi., r;r. F.^cure 7 

shrtvrj ?.n AIT? a; r-re m:.fc. v h:: * ?, .1 L^' ' c co 
describe hhftfi'ft in^eri'POSK tr: t.>>:- r.rray.. 

25 lc\f^rzi:~.g ",o 5:'ru: 7, .;},::* e Sv.-bit :c« ci.ste-rs, 

each : o;:r c :i fzv.i four : .^it: ; w.. i-reci:. a ^ j. lle.-121d, 
121e-12*>. arr 2Ii-.i211 ^ar. conrirct-d cc either of 
left I: .it- . : 2 or ! : ? : :6 : * : : r.\ r 1. :. . ; v.jy.azs 120 # 

thu-s P.U.c.'inc t:r ccr .:o 1 -r 'c»: : "*fc. - : :oc: o:.:.l.^:^ bus,, In 

30 rekit:c/ae tc ii-^t.^. :. j "•• s : VlT.: .c;i store 

12' t cfc^ds* 1 u : : .-fl ;T. <,:. u 'c 3 : ^, ?ry one 
64-br L v£firiv.£.. i'' r ?. • ^-c ; ;: v - r tAo It/', or right 
h\j.£ ci*.j.:.r-c -"Mfc r.lorv*. •.: a: :. ; - rout : 1 :>r. -f sub- 
rec:Ls/. . In c. : . . :: : : : " Z -Y 

35 cavMi : j- : t s ^-*ri >.• .. d -4- lit 

rec-ix ? :.r ' - tr ^i.:^ ip bits 
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31 :C c r : el ' ! . ' : :V.er 

data ;.: yv: . £ 7a - " 3r L«: " rs. - 
stor.?^ ''c.Ci vy ;o : -ar. : ■• : c. 
and sM.'I. fr»rt-.-.2V; .Y'-.i yy: ■■ :*y 
of t^e.-.*-. :;et :1s. ve::r ;^ > ; ■. 

v. r: L'O. ' 

errbod:. r.snt f Yu:r:.,iy -he tic: r - c... 
regi: re ~ ::ey in- A f, f:d 1 i .d 
data f crc'-'u'.r ri£i ,r hr- — ?bi : 
10 and -j- = :".*t o-v r : r ]• -e^ 1 

regif? , th a -?e 7 *• * 

sepa:ri:.u. • >-v : * • ■ .—re 

7:1 : arf- 8 = h»v v. f • .re-: 

15 of & " y bi. c " T o;: 3 :;•-'-■ b; 

EN f? -c i:'0 ar.c ^Fb..:i ■ J* - ;. 

instvi;c .or if.r.iio \- "r f ; o^k *; : ?» ; r 

sigr.. 1.- ■ 7 } ' * : : !' 

equ&." Ht7 y y - A /: ;ur 

20 zerc 

w ±-r-ure 9 .1 1". : f»t.** J :;, 
signs.! idesr.^iLrC .':rlr.;) *s«r'-£ 
the 1:.ve r.LI ::v.?.-" ' = ■ = 

by bh? arra\ s\L ?r r~. 
25 F: 15 .re 1C <\--?r t-hr "» -pfK/; 

Memory-- ar?-gy r:.'.evnt r, h. -s..? 
featu/.t-f. *ri \lv. .","T; 7 - "'.eii 
in ac e:.:. or*, Ih.jj T-M- r 

141 arc. via 1 u.l : ../i c : . - j 
30 to R'A t. fl-i :::•' v - ;s ■■ 

the :c--.:.t -j- 

regi .'-»;■.£.•• -4'. t.-^.:l £\ . : :ie 

and ::fivV'i eu"; -r*- : -; - ~ ' rr 

142 c : T c- b~ . ;■ 
35 addr i-*=i' 'z\f l.c • vy :■* '.p 

the rr.j' 4 y v. : . .cv 



. u / -;c;t ; o . t :•. advise 
1 : -Vj'- .;-5 and 

.. r : .- 3; ^x3t ; -.«m-.-t3 121, 
].-.-/. • * ^ctents 
::•:.£*>.: v:^a 
r. . 1 -l - 'i!M::rsd 

f : rr. 4* %:r:*jy bus, 
>- ^ - £::'*r'"jy bus 

:: *rc\ -I 1 roj :^r.cs of 

• Y p\ ' T'.".^f : /^v v t g 

: '.^r«. :» 
i'V a :c>. hcr< 'il in 
\ fir: - . .Yv.rr.a^.s 
!V* "o:' :: " ' T.ia".3 

. o-:. 1 ! ~o; r *5 : by 
3 T .r-u"i 7 ".*/■= t;hese 
v r i.-" ]* ? p 7' j^e 
■1 : y c. .x\r-nz or 

= J v ^ f; on 

! r : t c r ' "y. • z r rc; set 

e ririhci' ,T .":r: a 
w. ' j:: : v .i r 

u.:-5c - ■ 1 » -vr- , but 

.0 :--,: ^ v :^0, 
' h : -5. .-' y::b R0 

. i :! •;. c npn1. to 

i ..r*;:-i- ^ :he RAMs 
:. > r ^ *; :. ^r-ister 
X.'-l Y" : Y foth 
Yf ufi r ~V T under 

Y( : o Y f . v he 
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Gc £ *x 1-V • r r ; : " ^r. • • . tfc v..- S'?~ of 

Ic-:;.i\r >.v*e fj :" : v: : . i: rr r :i ? and 36 is 

5.2 : 'C rF'-I^iie: Lr. * '£ ? ' * . ' = rrn^: T?^ 

ir..= ;? /cci jrs 3- ;-r»~ : :.r t ir.sr.v . . \c • ^'c 1 -re 
5 de:c:"ec i i i::* '::a' :r :"rL":i:r * ^it '-'S n tl 

c~ r " t " " o:i£ f icl.v \ ; : ~! -i "ru :*•« • '. := ■•■ .r* of 
tiro — I 1 ir.av n' eif . :iri s 5 .: .1 : to: a' • d is used 
to rni'trc!. the i*r.-.?:'.r r t •: ; • .;.;-„ r. '.4 ?:j and 

v;z: ; i rr, r :: i< ? '.•*« = ■ . = ri ! .t"i f-'-von 

10 pgrfone -: ; r : * s a r/e cv.'; • .- ? i-j ?.r:.-V}' - •* .-:! -nd ALU 

;r! ao T ;.rp ■• -? \: ; t" .":-'n i clT.t the 

sd^irp =set i'or '^ v ,J ? ■'■ ■■ " •: u2 ?+■? * ■■:». Y.n the 

Kfvc:;- ,- f'.r. ay ..yine' " .i-«'o -:.t<- c. ^ ■."/•ii a i:l loaded 

15 in c r.he ;v-rs ; v p,, -' v -- 1 " ••' '^-p - r : ■• ' • . 

A^csv r-ati'/i -rYr*:-: ~ 3=: nr ' u z nr-jv': 1 ! i r '*.he array 

bu?«" r 'ro;i ar 5 ;*:^\, - : v * t*?.r ... -V*-' i;r$ctly 

irtr *t:*-,: * 

lc ;he sxd.r?JLc. e"'ic , c . r \c~:* .-x i .y =irray 

20 el^rrsr.'cr.- k.d ?.M ess it. :;l -;s .■ :.i ry the 

ex3C-":ic:i --'.rra/ el „ an'j L. x i >:: :* ■ »rnxl 

glnbi : -?r.ory- *'o : .'-:.v. r t :s ji-vt : : :: a 

go.* app 'i::ati>r r-:/.- r * s '. * * *' . r-." * iirage, 

a.cc:- :P bo €-jcte:rr*t?-. •ue-i.ii / :*i j -.i :o- ! :." v r. .^n:/ 

25 apr-roc ^lc».':r 3r.-.*j.rf.wi" ,a rav : ar;°. ,rl :;• '\%->re, 

in - 1. :i ** r. ^ .- T -i ».'::ci. . .: :* T " a::ray 

eia u.31 Ls : :i nc':. pr.r ' x r '' ' r , ' > "=.«5 \ T tx 1 * " array 

elKriiivr*-. i-l: Mir! t-.?: re « ■ *e ■ »' r • ".".vn stores 

of t .f- s.:..j;r; - cs.' : £tr.«i . . :; v :i.- X s - .r.:: ic- ■-. into 

30 thu , -a:- - : '. •* f T f:;:Hy '. ' , f ■ .« ng the 

Ar."*v Co-:: : > ' . .r • > * . dL;:-t J, - .> ..*:-.. 

• r.i. D-ti ■ .-.i.f.-.'i 'o. ! • : 1 i *L 

Co:i'::i: :: * .. . ii . id :ro lessor 

r.r:' r> : ' * . . l J . ' 

35 : : i r : t : i ' - Z r* . 2 ' / v. . * : need 

to - ' r :;.v -: r • - .o, > >*= 



BMSOOCIO: <WO__O25070CAC : 



WO 02/5- :v 



"': 7301/04685 



purps-ffir '•' : c ..ja ■ '? • : . : -r.i :j- : r v -ting 

the >I. Z i v. '. -:■!-.■" r : ■: ; *- . -c *\ . ^: : ' rr j ^ "id to 
contrc". t ri * t •?> :V v !r i .. / e< *\ z : ~a sfers 
samp 13* I :t:tr ur.tj -as. .- v ■ : jt Tie .■■ »■ ^ .a* f:nt 

5 contrc.'er lr-;' t-.'.cr^e <i : >U ■ i& 

insf ^;:or^ .:...r ry . n 2L r:. /. . .Lc . w:; 

Memory a::r:V ! * 2l'.t?iif/:t ■ *v:. /x - f r. if. !ie^ : c:<.: : .bJ. : of 
beinq ;; ■•'o:-::n3d v C:'.:'r- ' t: s ■ 

an? 1 ~ , " T ' 1 -: r ' r 'u !' i*. . : . :! .* . " v. '-i *!?•• ■ v" 

10 regi/it^r • -'cC! - ,»v - ; ^: •■■ • .? s or v5 at 

conf ic -> \ : r. -jo'.: :•- :_■ : r- v 4 " 

T'V- rv -v:c:- s » : "i. ■ ■ «.:.: : t.* are 

the Hitr;. -.- I *\o ;*;v Lo : ; ' 5 ? * "?■■<: ": ' 't ; e.fjnent, 

whirr •. -::-: r : ^ui rh» ^vp * * ; » r / = <: " c'r,- , "... 

15 elem^r / . ■ • . i.-* ' ; ? ^ - 'r~;o> * l;: ■ 1 = - ".*.-■ 

latt« * r-?: -;"e^- :.= t* f : -r.\ r.-v.- • !v - r a 

gene *r.j p-...:: ir r:^:. r-or?- -c . ,."1 - 'o^ '*v r 
prcc:r ' ; . i- \.r *r ■ 

r ?hc- ".-ic. r '".;.?;:! - - ^< * * * .': - 

20 accor?-' *o' " ^ •;; "- r "— * - 1 * ^ ^ ; . i-vj-- f . r-. 

descr:J)F.o. . I'r v/e— :-./-h - t: ■* ; v;v; :-.» 

arch * t^':; cu)?-.' - h • • c; . • • ->: = c, "■ jr. ^nd 

in p " ■^■".:.c '\cv-7 *' t r . * •: : r. ■;■ ^3* " ' 

commorL r*o i rx i*. a'*>o" -it- "V" «?.].:/ ir.i i :x.c in 

25 phyfii.^iil [r t»:rr cr * " ''rc-*- : , . 1 s " :i vv :.ripects 

will o«. :f< pr.'V.^.i ; : f .] .'■ :h * .\ r ....^ed to 

minim.'. ;-.r c/'s- J ? v . ...j^ 

archiirft'- -"»* .-• irr- -\ :>s * • • ; • ^'v.-.'rS, 

the -u •; ( :t ■'»; *r . f :' • - -v r-ve ' 

• '.: - -v . c- ' . \ :-v - : . q m , : ■ • k, • ■ f " the 
data ■. ■ - i - ■ = - */: ■ :: ' • o' <n:i'"i.' . ^^ ' 

arr^.; \. v.. , •* :. » -c • y ?*: nrly. 

35 1 - 3^- '* ? * : . - .i.r'ii « « : ; : there 

is Vc." -r t; n ' *- "1 -» ; . the 



BNSOOaO: <WO__0250700A2_l_> 



WOC 1 • 



..7GB01/04685 



10 



15 



20 



25 



30 



cc.-t . .1 '- "- c -• ' £ '- -• 

the *■ * * .t. r =.r .;.i' • .". 
£o>. 2'. u =.:.. :~ t.. 
Prr.t.c:". (:-.:?> _ : 



::.;<;: vre 



• » : ■ ^ 



wr*:.-;. 



1 3 -o keep 
- : : the need 

vrr col 

= : i. r.snts 

: : C c." / 



?-t :iv.?:«v • 

7 a *:h ^ r*"»y " ; .n - 



" * >~ j r c ; "i* : *c .r.;:o array 

;?r u t^i«T^r V* (UID) , 



!7h pji :'. * mc *o sect.' or?. 

whi::r» s.. r . r.sray a^fir^r-t L f : n.- .*f.a : i. tv 
ntUFt PXf tt :* 3 f tt.-" • */ : ;> 



l i c : a 
r. : rji-i data on 
: .i.'; ; i :a of 

i * ->us to 
:.. *^ay element 
r. :\«y .In low- 
* the AC?? 
equal to a 



mar:chf*g thi? "J ^ x:h=- »*tsv >-'» ; .^t .r*r.': 
denir:*c \ c- • . !r;^d;?^v: ■ asr* . * is. a:":'^- f.Tasrit must 
inL^:'v>;-iU .^r*.C-.. /:3lr o.: t*;f» J : .^ Vi ' ..iv\ pvc'orm the 

re:nr ^c'vi'.n. I/. «.;:^ c sier. ;:l.y i rtad erujodiment 

!:. ■• !.: !T,'/, k;: 1 t ej d- are 



of ti-s ' i a :.tc:."' 
da/: J :'::o. ? 

V:.: ! r -r.;i:i: : ! 
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Locc: f Lhs ::.e" d . .crita.'.ME £ y.rocram 

Frcr rri?i '•■rOT.' vvi'7." tjs': ^ n T \' :■ i .n tha 



i;h; i?.: sir. store 



11 



4 , . . . 



100 ■ S.-.3t - 



r .'.:'r.ii..i v. • rccjrcrr. 

~ a p:. ii: . ;' ; n tj-c next 

p7'cc;« 7,:oce Df the 



101 1 Sere 



r.hit br.:..' .-.:■(•:. : t.ui.- -. . y, executing 



11C fe: 

111 DUPSJ I 



. .6 



? .rics -.a + ; trr- r-ev;; i.c.:^t] on ir the 
p--crr-v v ■:: ribs ]:> . 3 



A. *f :.:y hp zz.i.ztzli-: by a;;r = *> Vr:: £nt , but 

the array \\:\ n: ' i * \ L.:.. : .: .1; 'hii-h is 

10 defir. k a: 1:1 .a n:=.2:-': c: - 1 ; e.-,?* -v.- :■ :.3r.er 

controller -.ill re:.:-'::v . i . 7 1 ' r ; :.ic: finv:tion 

of t:« .^.: r '. ' Con 1 :r:l ' *:! :. ; \c pre" 

stor^a o£ t f.r:e, : .2 ; - ..=:.- :& : . he: »•.'.•: . .e is j. ;oced. 
Therefore, a hest V: r :U o ; . a.c: . :.y ;'*f.;. ;, v-. vJ.ich loads 

15 the ;,:ua:> ai, bUp Lo i - - : ». r : y. M.^dtn. . motit 

likely Vn the- 5. : : :\C?."«.. 

U^lr.^e moot ^msi-or . 'irr: ■' *: *.ct: on 

driver^. ~roe .• iv=o- o;r ;> -m-^-jvi: :r*^r tiT. -r-.d its 

compo-.- .'.t r-rf.v ?>v£ ;t " v^^t- r tat is. 

20 inst; r..*: j . ' - : t ' . - 5 * -rtcL an 

ins** • • -.c+v c • . ■:' ! 'T;iy e • . ' :: * - ors :* a 

resv] «- rt v-, ■rJ'i - r; 

elem^vr. r :r r?-? :**-jan ^r .ivc--. mi..-.: .. .i..*RT A::ray 

25 Contro' 7 7, *rci :i. uiM nee t v Lo -x^u^.e itf "•struct^on 

sequ^x-.:.. T :.^- : v r?\ ../r: ^ r -:z\ ' r .:.'h r • -riires 
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it L.l ; ■ "1 dt:;*a 1 : i.: dr^j. :.e p.~jb : . it on :he bus 

(s.-.y; if ti oy ::j:i.:r.: r*;. IslO j"^.:: ig Low] it 

mu.;t e \:r> J -id \ . ; : i.a : . . \ va :. . Turing the 

ti:ie t -3tc:.c^ : '..i-s :; ir.c. . 1 >w po ;er 

5 slt;c2j , <: : -, s'c .t ^ i i} .-: J*.: el^^at 

v/:. J. riiii..; ..e tru: ! *._■.£> : "j l: 1 ... . . j% s .ti r>ei:if i~ ::y a 
fii'Ic /.i.e T.oa ; i n :-; t"c . "?r. ?!:.;.ilac to 

chc..k if t,.a h,..s i 4 v 

i " ■'X« r *;* .■: .-r ■ v: t^c..;" , .-:. > ;.''. * ' n a 

10 dene*" ..' :V ~r j.'V.:" - : c -rr ■■■■ 5: '.>-'d hr:~ain, 

th - ^>v- ■ "i: : r. ro; t i\ :. :arrp : f.F at a 

fi.^-R* '->V^\ r-; :**r-"./7 " ?cr«— :ir ■ shnve the 

acr-~. *t . :. r-»,i r - » * <") " \ - «; : : ■?* J.ctrr -VO.ator 

wiM irr ' -.in fv-i. \r —-v ■ ^ - , r»"^ r v." '* ' ..■ 

15 inner ".r..g \? t£ " "c fr:; e~ ar?..ogue 

VCP ?i^:.v-h:-c".; ! {• ? * 1 . : \ . - :o th~ data, 

but z>- ;v-b:w;ik di rr ■. *. 1 . - ..: ; ■.-•c,rj . v i: th respect 
to th: c^3r;'»? - sv.-^r- r-'or-' .«':-c ! :**> i '~ '- v ;;:-sfer 
sp— jr^^?: . f::^-,ti;iti ; tva':;: ha' r been 

20 exre^tFc: ■ (Tn :'t ct ->= : rj - • rr: rr\ r.e^d nrr be 

syrc* ::e : t-. t>.- \; ■ sro:- ^.^t rZ.r> f t * T 1 , with 
syyc^ron* '.'a : r,io:. t. :» -''nv ygf-^i ■t'.ocN: 'isi^o *>erf v- med in 

dr: ; ren prr.»c^*'crr rcr : • \ i 7 : r ;i *. et-et mention, 

25 wh-rre ther« : f n n c:::~'" i Ur *./.. c* lir -r d-. t.*-, tho array 

eler^::3t.H t- hJ.^j r:.«;*3 % /. j"i=*f -*rii :h. fuy :jc r,o .-leep 7 - until 

da^r* :j & r * a;.* c ' t'.- ti, 

*•'... £iiiCwiic>. r,"i:.r.i -r.'ac Lt.::c»\«^ c — L.£ta 

trHj.V: f corf- are r ; .c» ;- 4 - - r t ■.f-.-.-uvs i h:c:h ore 

30 deii::^c> : 'c' c » . .- 1 '..*">" '-c.:. 5,r.w. trapped 

lec £jt cur. c: ' *:■:.■.«! . - - t: ' ■ : r.-. t: : . 
sy: r !: d a: 

'. l h \:. . 1 ■* t i ■ * i . ; v :'*..:••: * iming 

35 diac r -";:-r. r H • a . 'il'-r.-: t\ " r • t c :■ . t s u ind B) 

at: • .. • v-r: ..: r * *t * "* ' " ; : r" .*. ■•" £. ;. sive 
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tranv.e. -^/i.a \ ' ~>3Q) . 

In tL-i: j ij. -f.v 2.l . : -: L. : ^ : .1. . :. >a L.r- 

foui;:L * r, . : ..: .v • r : . , 1* 2 £ ^ .i^nd 

(as :?h *:?. .:: :'i<" ■ .* : " ) *: " - . r : ~ey ' 

5 loao. b> !v : ••ji'.^x ■": . •; . * • >yi\ • i' c l:: - - ."-:is 

LO£'7.?."? r : \ y,.y?SQ\ ■ , "7.?.T<: . *e 

the 5 - ia! .3 V .z ' a leaded 

by r: y r- . > ■ j - . : ,j £.-e:.~ t.iat. tfhere 

no dr.t r * =■ v;v' ; r • • '. - : T * v -t :he 

10 BDV£ r - v i .j : - - - - = " - • ^ i ■ * * . i-e " in 

wh.ie v ; . 3 . ; : - *■* ■ » » : 7. - ■ 

sequ rr. /h . *: :r ?i - • . - c c • :.*V:iy e\^nent 

B, ^*ie ^>"'" L* 1 - ? ' - * »" «g;^. ::'la 

unti t V! : n . ?v- *• .r / ' ■= , * 1 r ^ "Ma*: \n 

15 data i- v**. V-;. 3 r:- -f • V- a"-- r \ r V ^nn it? /oas 

not ^fruc*" v ar r ''>r ;• 4 " ":-.}..=?:;. 

^{••..r . •", A .*' :\ > - r : :i . * *••> : r-:ce.v/3 any 

data, t h a v *«~ r r : ° ; ^ : ^ r -i : r;::" * z does 

not f, .-ii ,,,M d= ? c^v - v- 1 ■ •/ - i- • ^h^ "rray. 

20 Howe^' iitiT ^i" J ! r> c .V s . -\ 4 .=2^;-- cu?. \r 

poin . z : s 2 iiq..:.-;1 r : .7 »;* 1 >- •■: - t-vrce :ne 

procfira 1 :? /ritf.a?., : :r ■ f u : = oc s iwh:. :h 

tend .r :ia':ri^«. .Iv r*: pc. . . q.: :it" :r. /here 

da^a rrr-:i- • »*• b« - ?v r:.' ^:, : r r/v Vh: . a blnck of 

25 data ■■; 3 is; rXi^.'M'J : : 'V.--; ; - jg -v^oc ^ss^o 

mearih t-^.c, :. -> 5 j:L\ : *i::e* r. - . .cri r^', .r; gap^ which 

occur c?. er .. * •. in: ?t r: .1 

does :.;//■ ri-'-e jfc , : v . *■«=•..•' e?.:. . %nts 

30 musr: . ...Iri - , . .: ^ ; £ .' iT.;:-:.^. 

muj : . p . . : i J . / ;^r: ; .0*," . from 

a rr.^-.tv** - • e-.!.*- - ';." .«.* c 'j-* :!?; :.». '*. 

arr ^ « - :-*:p/. .:j ; • " 1: % : :^ -*.f 'snr:r»i :rom 

send: Tic .•■ ; : s- •= .-v -r ::'.lv cV.m ;past 

35 the !TV - t.r- .-..ri- u^ray 
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tl" r ^ y r- \ * : " : sleep 

rr. c « 

■* ..». *i2 • :. « < :.t. 'ViL . .". • .1 ■ . . . e h)jJ:\L 

sic^c. j..': c.o -. 1 • a..-. < «.< . .v ..!. ;'t.^ 1^ • .J - co it 
5 i ' . vj; 

C ■.»■..■ • ;" : .: v? . I <. . Every 

t;*. :. T'Cti : ■ *•=• ' s : ; :L i-j..:: ion, 
wh..*?'' cv .r;r..i : *: -.r : : ■: ■ ■. d.. \- \ o . r .\:: :j I- v z, it 

so «• ■ . 'V '"i v ", ;. "a - . * ** «':?*-:r.T ' ..nnals 

10 • ~" : ja::. f') :::: :- . ■ it 5? ,-• .ch that 

BD : 7... '. v "" c t ^ • ■ :> " :. c/,;. oiock 

cy:.".F. . . j i" '"Li., . 1 \ ' . and 

SPi- ' t: ' ir. . ;f -\/:- c \:: :■ » • :o . . ev: 

BU:<CT.'] ■ / C tn v '- - r- r^7>, if 

15 dc * p i'- :> hi- tVt-nr**: *c c: "V \ ' ; * . .: '"J ~ !us, 

t.^nr. =»j * .• f :^ Tr ; ■ r * , . 'l ^ : :v a : -. .?■£'■; c.re set 

to 1 . T : '-y. ;-'cr, ri-~ " i: ■ n . 1 * . *-* * :':*r ^fe^r. *ed on 

bit r i!"* ? V t: v *< . - v ; ■ r :' ^-* 7 i J 0: ? -r set 

to 1 ; : *r : i a - - : t- <vy ;* .: f -f*t- to i 

20 if •: :" ->•• * ■* ' ; r : r .;* ; t .;: : c 'rtr. :i the 

otl v, :-.i ?::.".t". '.).' ' 1: v - ;£•:* '. • f. xw . ; cck 

cy 1 '. r :j: vr'.gjr 1 . i ' *: •: = r. • raple of 

nuv« 1" •>> <: £ i .s:?>/i: r sj:.i ,^ • v:.Kr : 5.^ rf '*£-. t to 

trr.:nr,fo r'vt.a : *: , : r,. c' ? : - h c-:'!" rr*' cf to 

25 F.u-m: ;! ,J v-. : r - fr r ~ r . n ^ : ^ ]^ nf.tTJ that 

a.r:-'.^;/ • .-vim ' \- f h .v.i . '--r,:- ■ ;!r'- J "- o r:.t^ '31:0] 
of buL 1^ 'v: .nt ? *rf ■ r.'.f-r ?r»f '-.r.-g- : f -irs "f^.a on 

• * l • J '\ - .1: : ' * t. ' ! " ' »; t ■*» • — • :*ray 

30 ;*;w'.:: 1 3: .- rJvl. r. 'f :. ..t' N; 

S'a. - ::.t <1 4- . ■ ' i-i. >.;-< si-v - in 

£H;t:r"~ • - •. r cc !• - i ' r...... >'; t< 3 • to-. that 

tLj;-. ] : :i.*.t : ? r ; . ^ : i routed 

tr. v.:.i fc ':»r-;k-.!:- ' f * ■* T. ■■ ■■ ' ; ,? : to 

35 F: : . : ca ". :~: . c r v C"*:.-. t fx * 1 Action 
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inst.-u ; :*\ \ :• : 
bus o.n vr: s .f :.. ■ 

is Icr.: . .t :h ; -nd ;- s 
sig.iit" . ■ . . Jr . . j 
pla^r. . -.e -c: r.v r 

cyc'r-r-: "per::.f ;.t--^ rdr" 
Durd 'c. ;."jc.- 
waiti.aC. - '-.h*: . j.' *. ::ir;iv\ 
is t'^e ^' ler *.o; r?c v r."c 
wait o--. ' • ■ i: 

coun ■ :--»r ..r es z ": i --r 
exarr. : :.>jf' :.t .3 ir v ■/ • ?: 
exeo.".>' r . ^ pre ■ : r ::*. 
Becz ■:> i- r -.n ■ J .* v- 
very .»* J .:r^)a.::-f r.^ *r 
very "i-^.c fo T 'c- if ~ 



I'i : s se".:i.:t the 
:" * r J: clock 



■. is 

• ft * ■ • Uhe -.he 

- r r - n \ ps 

• - J i. ■ :t :\yt 

*. :: ..... .;.:.:; > '. * > ~ : is 



t : 1 ? • is 



wai^ ^ *k- 

Ap < r *~ 1 •' fi O't? T ~> " ; . .5 ;: ■ 
all rr;--.v ^lenen" • ir.tii \ ' :* 

traa?^; ■ ' ls*> a r T j :rr,i N ""!'- *: 
instirv.* - c* . cm ; - n.,-* .- . • ^t. . • o v 
exarn*. r ; : -.-h'r. e;t^\ j3:>j-\?. c .■■ :• ;* 
right : -:nc. *"c: i '.■«■ , ; .i'': : t 

cycler-. ' - = v -ic ZFi\ 7u" T X f . *: ara.! - 1 
is loar-?d. 

been i/k^o to let-h-.us 
the r:r:' - 1 . T> k ef,^ met "t. 

trav. - ■ - ■ i \ - ** *: ■ y „ * - ' 

and n-sur f- ..c-v.'. ct'. ? * e.*:: 

nece, -r. ;*a r;: da. 1 . 1 . v 

of a. . L: h „ !.;.«t : . t ; < 

Swi '-v - . :-r<. • • " ,; » . . ■ 

the ^ *:! i f f> = J m 



: cj.ock 

■v ■ ■ :• data 



• , pf r.irr in 



-.1 



[■ data 
n .ess 

: ty ■ -1 o e ! ect 

• • a' : « nr / ^ing 
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use : v: . 'J'' :* . . /r .a - d^i 512 in 

Pic, -.M.-l) !...-. i ::•]■? edges 

an' : • rs o lit ■ - . i-; ;. .-, . P • .id 4. 

data 3 . ci. f -."r !■ ft < vi '3.1.5 a r t. c 2r. :iot all 

5 64 i.: :/3 vivj.x. >i. ^ .1 .'. - *. *■ . ;d ; as 

lc-(\L .*; f \\: r. n * . :.n ■ : ■ . ; ==.-:. :• • i;. *v= i - 0 . 

wot . c : rv. j *^- : rr r v v - :t. r." • so 

10 th** .:■ 1 '• • .: J 

dai:s * : 3 i eing v.:-aru:." - f ■ : :i ■ r-y *J^z^::i. : L : t:o 

15 r\c\.- - } v- -v". cr ' : ■ i .^o ;i *- ■* v.i«- .« . 20E, 
pnr*". 1 ctb;-- r" 1 :--:^^. v r t r * ,* • . y? and 

bey or-*' thus* yrnpc^-tf r r:*-'* -'jr' or t".: 1-.^ rig 
f ur <: f. . secynen t* /$ t > c • *. c ^ r s 4 ■• ■ ) vl 1 1 ^ *;t \ 
occur; "r.->. -.il ^r:: j . ** n 1 t'. : a c ">ations 

20 fo? :u ,ci cel.", c r * hp. ; ; i'.. /c : '• i J 'tp-... witch 

boxes L>;. i*c he *ct c «' /t:1.>i^:- £•." rr :j "he bus 

i^ si.v: t-c 0 v ; -en 'i? I* 'fT^] Ur : ?= 

ach\f- ~d by He"*..i r .-.f ri." c ■ h '.">■ ' « "»>■• i F. ' 8) 
to r . - r d r.iron^' o « ' :. !':.. ' • '* ' ' r. : jf :.: . W . A 

25 f j ^, f ■ : - iss r)rcvii-!ad i.' r :x»3\: *' r it:: "ur-v:. *:r .'j.c'v 1st 

exec :::..iCi on c.r. cry. • : e..i=r.- it. f : f.'i. 'v la :..er data 

is I-. r.Q .c; p- at = c/ . ■ : * Orr.-* i • is 
stcro.t *» c? -U5V dc-.;.* . <• :- . ? j. r-»:j : ;r Ir,:". .uf! array 

el.e-.:.:^ s v :c juj 3-. i aa...- » :i f.i :Lc:r6;*..t fields of 

30 th<. i s>:^cl: f- -f -.is: . v .u.c :.L; « • r ( *. ' j ock 

cv : - - 

* i fi':. r- ■ l-fe: • .\ .* •! ; ^ • : h.. 
ariv/.i* v;K: t/: r-.?.- - .ar-f. :^'.<:.c: a 

reri. ... ■ ■. : i, it,.:./.*-' . - -, r erms 

35 of : "~ ^ ; ; - : i i • ; : ". . . ■ c : " - : ; . : . 2f... 



BWSOOCtO: <WO 0250700A2. 



WO 02/50 " * 



10 



15 



20 



25 



30 



I . » frc: :r ; ^\ • • 
h. z -^::a..i "v * " ~ : : 
havinc --v> ". e= s : i : 

port, i c: :.-.v ,v ; ; .: 

dat : & --:5 = " Tin?; c. . 

^ ' ^z ^ j cc :. z wzn 
swit a- i !.< .i :h -3 rr:: , 
port - ,r i— 1 firs- p:*:*:: >\. :< 
the •Lr.p.i.- } r*: ar; ■ _i 
time p n - :. r T a': ; 

'" prrc.'-J" 1 "' ~h; - -. 
valur .*r :'*,^ * r.~ * .• : . 

to p. ' Lcjii" 1 -j t * . .c. u. t 

contT i ir r-. 1 * ;=ro 

when *: - * ::r.\- 3ns : • • ^ - - : 1 

ente:: - i:,' z i <v:j "^a 1 *: * - 



?:: - .t rr.r, .*. • l;.; • 

an . : -a "1 1 vant 
: 1: : = 1 3 ■* - 1 i2 r-?tout 
• . r i z \ ?t .: 73 - ) ^ :-alid 

::- : ' . .:. : r.- * V.;j TcT . : > ; : 
it r. •) t : Li j. ]_ -; ; : . : 3 rut 

' tc » ■■ » ■ :-rt :n i to 

^ ■: r. '. 1/ *; . *i a 

• / ; : ^ ?e a 

-.: ■ - ; % -? i pu'- nort 

f sen: : ■• 'tate 

' — 3 f - a - ■!- ■ » ' i ■ 

1 • -* * - • / 

r-::' F un.h r .. - r : r '/.^l to 

. - ^ *"T; ' .- v ' . •■ *. i .^rval 



35 



wher '-'-i^ --.u e c, -;r : 








* . j. 








ne 


asso:.ic"'"ri iro.i': 










- s 

; J - • 








'\ A ;yr: ^/£:r-: 










■v . 
.11 - 


t 




.:laim 


1 , w'lF; ;e ? ;i M -:t: ,r - .3 


i r 


* * ■ (~ • 








t-*. 




• in 


SUCh. ri ■>:=.;/ »K to P=t t 


ze 


■0 'er>i 


: it r: .1=! 




\e 


•t *.■-< 


t:t. 


^ai . 


s % i.. /v: > 






■ '. : i 3 






i 




^3 aim 


1, wA'-..-«- i"i ' ]' ^ ;v"if<:^M 




rl ■ - 


j* * >. : " 


- " i" •„ 


tie 




'•I ^ ' 


• '. r 


ente. L:v:; ~inq 3 








■*-. r?t 








•*: rae 


intexv* J. , \'o ratt' : l^.' 




. i r 1 






: ! - 




'a 




sign-:, ' . 
































1 




1, 2 r- :.' . i r; l" ^ ' 








i * 






1:. 




enab -i cw'. if- 




.1 / • 














port \\-\f' f i. £ - '11 ■ 


> 


" r 










.7 : 




the "-Ve : 




ri 






. t 


f 




■' r.te- 








■. '.. *■'■ 3 




T 1.- 








prec - ; ' . ; 1 ' ; ■ \ * 














r. 




inpiv" .-: : : it ;p J.'. : 



















BNSOOCD: <WO 025O700A2_l_> 



WCK*V: i 



, 7GB01/04685 



tiv ?3. v 1'J: ■ ~. , .L : .. is ; *ss than 

or ;.c fa--. v. ..c, . 

r*. Is. :r. ■ :'. "'r. J ; ' -i- m . 3 .- ,i slaim 

5 5, 4 r t :a .- )?.: c - 1 : ' • ? a*, a : lad to 

,1c*' fi. / n;a;;r >: ri* . v i vs..: n : 7 .i ^ 1 * •!•.•:• first 

rnJT v: hi •: 1 . 

. . pi :: 1 ;V .l: c !s v; ... any 

p:-*.~~ - .-V-*-y ;-\:/ - ; r. . • r - r: ? .:■ 1 

10 pr-v ' r r- - • rl - ■ ■ t * . = ■ • r > * - • ! f : *• : ^r.ure at 

a 3 1 ' : : i. ir. "rrr r \ !! ; :. r :-: :.f :;r. i "V 

core's rr? ^ •'— ir - 5. - •c-rtfi-.i :.o - : :.3 

strv -.■ \*ru. \:i : ^ n >f: »i:-v.i * i. c w t- chat, 

dut'ii-'* 1 L. : .;v r - : = -r:: . . : i j * n c •) A. j: oc. *- ; ?ing 

15 el t -i.-V'" 3t v=;.-:-::' ir;: v-iJir- : Vo.\j. o; >i vas 

str ± a:: = . 

i! .'4 •pro- :£■■•;..- ■: ' :r ? - o. a 1 - i : nlaim 

7 . T- *, \ : - F 'C ^ '".ft * - If ' ''t • 'T^'I f<*\" Value 

S3':. ». ~V- iT»if- **t rr. : ■> rl . * , : b ,r i?i: is 

20 ena.v.-'u ;qe": ■; y-r~:l "a-*. - j -if- t:i ^ !t.- , 
stt .; v n;r: - . 

: . ; p^cviar:- - : :i jT'i : a: i. \* i r. any 
prec-.r.; . ia cl?im, t.^- ;--■=. j 3 / =.~r v"*/-- al t:-j?. ^ 

incluc.3 ;i:i O/:/ ^ .t. >/i ;'a"J;a- 

25 1 . .4 r. irrii s.:.."* i:. 1 :d in claim 

9, vf\' ;i ■* r-; .■.t.'iv. . - • r* : .» :*r?_. .r 4 ^ , c;. ersing 

eV-r,;, -r j :. ir r> : - : • - .A " ;i ; i ^ " p * . ? ,j / 1 ^.ory 

el^f- ^.. : l or u> r j 7 -,r - ^ ; T?;.:r». • 

:•. i . >v ; • *. -a.:i :1 i..:: ..1 any 

30 pre'/ -t. : . .'I:,:/ *>: : : ~ ' : ' 5 . . " ft ' : V n . 

ir. "V * : 

s< a ::;::.'r,i - v c ! .:'«.:•.- . i ],"ivc. ;.n any 

pr.5: f "i].c t \- : . ? ' c' : .r : t; 

ir,:.: > ■ ; 1^ 1 1 .! ... 

35 :<:..* any 



BNSOOC1D: <WO 0250700/2 > 



WO 02/50"':" : c/04685 

. : : 1 "51 ' c • : » x : i - first 

• .* ■ ' : the 

31* ;?;■ = ? 



BNSDOCID: <WO 025070QA2J_> 



WO 02/50701 



1301 '04685 




BNSDOOD: <WO__0250700A2J > 



WO ©2/5 if 7fi 



CT/G301/04685 




WO 02/507C; _ ' > • 1/04685 




BNSDOCtD: <WO__02S0700A2J_ ; 



WO 01/:. 



J/G301/04685 



40 



•Hi 

V 



80- 



40 



40 



5 - .. .i . MM — 



;vi:. 



m + 



L: 



3 



771 



: i ■ 



1 1 < ■ ■ . « \ j i 

' n r 

U!:. j:; .... . 

[IT vi; 11 for * 



/ 

— » 1 • — 

X -X 




fx 




BE 




■ i •- 


El 03 


X 


>".]/■ 








SIS 


[h. 






rcr 

« a . 

» ±': 


* .- t 




r> i 


• : * 


vfr-f - 





XJIM 



* 'in 



M 



M 



M 



i A 0 D A I 



I + 6 if • P . 



1 V | 






i?3 






■ * j 


m 






•J-j 








M 






|M| 




_J 


a 





84 



1-82 
83b 



'83c 



BNSOOOO; <WO 02507a 4 



WO 02/5; ; 



p 



o 



r,2 



• 4 - 4 



1 j 



.'•'•..Ofcl - : 



1 ./r* 



8-1 



9Fi 



j..- -scfr-aa* '■>■- - 3 

t ' . " * f5 * 



1 

i: •' - ji * 

a;.:" I! 



-r" 



r: 



;.>i 



\~51 





; r.c it 



BNS00C1D: <W0_ 



_0250700A2_I _s 



WO C7j':' ' i .7C 301/04685 



32n 36 



r— 



h 



'(7 



1211 



!&1 T: ^r}:.3j R^|~^f v '" 

j/ :il ■ - *i ■- — Burnt a. , i t - 5 . m ^ -A • . 



* v * 



2* * 



<; ! 



(,. v.. : >,.„ 



122 

L 



j r «. 

» , „ 

w 5 I 



Instruct.)* j 
Store f 



Instruct: : ; 
Deer's !■ 

123 u*.-.-.; 



j Exec; 1 
|Cor. 

124 ... 



• s 



X, 



.1?".', 



LIU I 



-••<>«. — ■ 




...... 




11* 




?: J^f :; 










' t < 


...-■f::xr: 




•> 


"7 " 






> 


. a." 












.« ,^ 








j 












f 







1120! 



i 



Sv 26 



51 



51 



CO 

CD 



CO 

s 



64" 



.64 



52 T 52 



BNSDOCID: <WO 02507CCA2 > 



WO 02Br 



20:/C4685 



51 

v 



Da 
13: - 



13:- 
dx 



•' V 



\ . 



V - 



O 



"5 * 

: ) 




BNSDOQD: <W0. 



_0250700A2_I_> 



WOO- 



XB01/04685 



! . ..- 



• > 



-I 







• » - y 














■3- 







64- 



64 



Instruct: 
Store 



Instruct r 
Decode 



r i 



14u j 

con.; 



Execute' ; 




L.. 



? 's ; I 3 



! 



CO 
3 
CD 

.2> 




BNSDOCtO: *WO 0250 700A?,. 



wo 02,53; r. r : 301/04685 



I J 



156 



1 -.- 



3 ' F/ 

» _. . .... . . 



... . ,< 



I; 



7/ 



" Y-52 

''■.J 



51 




r. a 



BNSOOQD: <WO 02507D0A2. L* 



:Gl301/04685 




BNSOOCtO:<WO D250700A? f 



C-N TREATY (PCT) 



OHIIB 



(43) !!nje« raj .^nt [ ?;nhl:: «r >\ \' :?i 



(51) Interrio'ic: • • 78 ■ -r t C'ln«sr.ic ■ 

(21) Interrii*i€!: \ 1; 

(22) latere 1 1: : | • . ; 

(25) FlHac5^ C g.. t _. e: 

(26) Pubttai :j : * .'i.^. 



(30) Priori^ »= 



v i" 



(71) Applet r : ;. ;t . ... L . r:c^t/ 
Garden* Ff t ri 

(72) luvercrr * , 

(75) Invertuv/V;. \ 21: '.'Sort.-/ ": . ' il .v--, 
Pete :'. 1 . 1 ; ""i:. 
<GB) 



: !.*tv, 



. w .1 . 0. j; - ?■ 
i :. : j :' Lti; 

; » » r? f r , 



^cation Number 

£31700 A3 

>! i Christopher; Hascliine 
5-19 Kingsway, London 



... 1 A. AG, AL, AM, AT, AU, 
CH,CN,CO,CR,CU, 
\ f: IS, FI, GB, GD, GE, GH. 

c m .:f., kg, kp, kr. kz, lc, 

, MG, MK, MN,MW, 

x. k \v\ i^z, f . y . pt ro, ru, sd, se, sg, si. 



P ,51 1 



p •?-!•.. h 7 C'r. 



■7.. p ; 
? r ■ " 



r - I ,* UG, US, UZ, VN, YU, 

■1 w : 4RIFO patent (GH, GM, 
3'. . i TZ, UG, ZW), Eurasian 

C> ? X RU.TJ,TM), European 
'"K N ES, FT, FR, GB, GR, IE, 
API patent (BF, BJ, CF. 

\ . 41, MR, NE, SN, TD, 

1 Continued on next page) 



(54) Title: PROC \ t Xi H TE 



3 



o 

o 
0 




/ j : 1 . . T j. * !s described a processor 

ir it ^ vr- in * 'lurality of processing eV 

m t«i' i „■ ;n. r • laving at least one input 

> l'z 1 ; . • ;.r input port, each port hav- 

. *: l ' j f . c da valid data signal line; 

r: :v ' - .r: v ich contains a plurality 

if ■ - ?rr£jiged so as to allow 

J 'i:. r -t -.'.-j f»rs( processing element 

.fi . ; t : : :c t ; 4 ; * input port of any second 

.3 est:-.*. tc:.. i v a time interval, in which 
: • is enabled to set a value 

^r.Jie.... 51 ^ne of its output port to 

.1 -s: Icj .» ..^ .'h.r the associated data bus 

:c - and to a second logic 

I 1 :j. ' .lo 2: not contains trans- 

"5 a.'_':, i . v . >:ach processing element 

< . 1 1 1 . 1 -i^r a waiting state for a 

>: v » ! :» t i.Tal when the value on 

* " * : . ._ 1 1» of the associated input 

* c 1 jc state. This reduces 

1 w » : * - th i device. 



42^ 



BNSOOC4D: <W0 02507CCA.' 



Published: 

with inter ?. ; i 

(88) Date of p.i j ... 



■ ii vs\ refer to the "Guid- 
' \n aring at the begin- 



BNSOOCtD: <WO 0250700 A3_ _> 



A. CLASSIRCAV.CJO- 

IPC 7 60.:fi 



:-c ■ -at 



Acoortfng to tfflsr rd : he . 
8. FIELDS S2A: > 



Mrumum oocun:;.: '? j.i 

IPC 7 6C5 



Oocunemalion k>? tr - 5 r '. 



j : -".-l :. v :%ut .: r.t. * 



Electronic oais 6?-. 

EPO-Inter 



C. DOCUMENT? «iT » T T "S', X j ! ~2 . T^.* 



C:tr- 



: iLvani todaun No 



rev* 



3,4, 

: '3 



5-8 



Further do: 1 .'- » ■»* f t*.:-* in Hio e -m .* Mi.. 



1 Special caterer 



•A* document c£ . ...... „/* ■> . k \ i. ... 

considered'; :s 3'- -jlc ' jvr.ee 
'E* aafierdocumcru ->.a ; r .:::£:• Jh: i::ita , u'. I 

fkng date 

V document : .1 - -r ;:";riy '.ci 

which is ct? : t v : .;-■».:•} 
citation or o.:»:' tw "3~ -r ; x- -c Is* 

•C document : - : > < 

other mean* 

*P* documenl 5 ; ' • ■ : . - I '! . 

later that, in . » • j ; 



. ;.d ui.3 cc i.c 



•g d;io 
.; .3. "I'cnbct 
.» r **yir^the 

:.a : t -'find to 

!*. undone 

;\, •■ -iron 

* when the 
-r.oocu- 
:jnetflled 



i » 



Date of 1 he actua a . r.: » 
Name and mat> ' ' *r- 



• 1 i'.:r-... i:\tJ. ~. 2 



..a-: 1.... .^■.vf .. i tj. 
^ j r : \ j 



T - 31 t.!l 



BNSOOCtD: <WO 0250700^' 



Category' 



Citation c. ~r , »•. r. :r*tr - c~ ■ wr»?r opr.**-. e, . a :.; 

..-./.r'i£ 



SCK./.D; .> ET A:.. 

PRC. ~ "c; >i: .• :::v 
prl r ' • • I-!: T ;n 

GOV.'.. \ .. . ,« *Q ... Ul'iw J. « I.-r. 

(IC ; f, II. . ..U'E *S - tf, jv^ 

neu* yo::: mi, us, 

vol. (,") Kr !H- V 

pac > ::" " 3. "^v 

the rf.ioli a.i'.-v.j.i.'.t 

EP •* iNJ Ail! "tCH*--..) .W--) 
19 Jci«:.n*y 2CUv \4.uC j-wi-i^J 



page r 



line * 1^ * * f ••• 



i i 



Perm PCT/JSA/2iO{caniTi- .-. 



BNSDOCID: <WO 0250700A3_L> 



Patty c;z» • • 
cited in iio^t i ^ .ort 



.1 



Patent ^nl.y 


». cation 




• - 


I'D 9638/78 i.i 


i.l-03-1996 


i- 097:jne 


;-:i-20oo 


EH 694243C* 1 : 


( 3-15-2000 


a! 694243C4 ' 2 


o3 -.1-2000 


iff 0728337 3! 


>. 3- 03-1996 


> 95059::! • 


> -5-1997 



Focn PCT/lSA«lDtoc: 



BNS£XX!D: <WO 0250700 A3 ! _> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

P BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

C/l LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



